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MULTI AXIS RIBBON 
BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention generally relates to the field of optical fibers, in particular to 

5 multi axis fiber optic ribbons which are configured in the shape of a cross, turbine, or 
pinwheel. 

Discussion of Related Art 

Optical fibers are very small diameter glass strands which are capable of transmitting 

an optical signal over great distances, at high speeds, and with relatively low signal loss as 
10 compared to standard wire or cable (including wire cable) networks. The use of optical fibers 
in today's technology has developed into many widespread areas, such as: medicine, aviation, 
communications, etc. Most applications of optical fibers require the individual fibers to be 
placed into groupings, such as in fiber optic cables. 

There are many ways to manufacture and configure fiber optic cables. One of the 
15 most common forms is the use of fiber optic ribbons. A fiber optic ribbon is created when 
several individually insulated fibers are aligned side-by-side and then covered with a 
protective coating. This results in a flat fiber optic ribbon bundle (as opposed to a circular or 
round fiber optic tube bundle or loose wrapped bundle) which has the optical fibers held in 
positions parallel to each- other in the same plane. 
20 However, even though the use of the fiber optic ribbon is one of the most common 

ways optical fibers are employed in cables, its use is not without its problems. For example, 
when a cable or buffer tube requires a large number of individual fibers, the use of a ribbon 
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structure is not very efficient. This is primarily because the ribbons are flat, while the tubes 
are round, thus leaving wasted space between the center of the ribbons and the inner edges of 
the buffer tube or cable. This can be seen in Figure 7, which shows a typical fiber optic cable 
assembly 50 as known in the prior art which uses a stack of flat ribbons 54. This Figure 
5 clearly shows the wasted space 53 between the ribbon stack 54 and the inner wall 52 of the 
buffer tube/outer jacket 51. Fiuther, when a large number of ribbons are in a tube, accessing 
any one, or any number, of fibers within the tube may be difficult, particularly those fibers 
located at the center of a ribbon stack. Finally, with fiber optic ribbons having a high fiber 
count (resulting in a wider ribbon) a significant amount of residual twist exists in the ribbon 
10 from the manufacturing process. This residual twist can make it difficult to sphce fiber 
ribbons or maximize ribbon coimt in any one buffer tube or cable. 

SUMMARY OF THE INVENTION 

The present invention is directed to eliminating the above problems by the use of 

multi axis fiber optic ribbons having various shapes, but which are not flat ribbons as 

1 5 commonly known and understood in the fiber optic industry. 

The present invention uses any commonly known or used fiber optic ribbon matrix 
materials, and any commonly known or used fiber optic ribbon manufacturing procedures to 
manufacture a multi axis fiber optic ribbon. The multi axis fiber optic ribbon of the present 
invention has a central portion, made up of a ribbon matrix material, and a number of wuigs 

20 or extensions extending fi-om the central portion, wherein each wing may contain a plurality 
of individual fibers. In this ribbon construction at least two of the wings extend fi"om the 
central portion in two different axis, or planes. For example, if one or two of the wings 
extend firom the central portion along a horizontal plane through the central member, than at 
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least one other wing extends from the central portion off of the horizontal plane through the 
center of the ribbon, thus resulting in a multi axis fiber optic ribbon. 

In the present invention, it is preferred that the wings holding the individual fibers are 
made fi-om the same matrix material as the central portion. Additionally, it is preferred that 
5 the wings and central portion be extruded and cured simultaneously so as to result in a 
continuous, integrated ribbon, much like the commonly known flat ribbons. However, the 
present invention can be manufactured with a central strength member (CSM) or any other 
type of dissimilar material in the central portion to add strength to the ribbon. For example, 
the CSM can be embedded in the matrix material making of the central portion. 
10 Further, the present invention is not limited in the number of wings that can extend 

firom the central portion, as long at least two wings extend firom the central portion along two 
different axes. Further, the shape or configuration of the wings is not limited by the present 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 The advantages, nature and various additional features of the invention will appear 

more fully upon consideration of the illustrative embodiments of the invention which are 
schematically set forth in the drawings, in which: 

Figure 1 A is a diagrammatical representation of a multi axis ribbon according to the 
present invention, where the ribbon has a cross shape; 
20 Figure IB is a diagrammatical representation of a multi axis ribbon according to the 

present invention, where the ribbon is in a cross shape, showing one of the wing sections 
removed fi-om the central portion before and after the separated wing is prepared for mass 
fusion splicing; 
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Figure 2 is a diagrammatical representation of a fiber optic cable having a large 
number of cross-shaped multi axis fiber optic ribbons placed within the cable; 

Figure 3 A is a diagrammatical representation of a multi axis ribbon according to the 
present invention, where the ribbon has a pinwheel shape; 
5 Figure 3B is a diagrammatical representation of a multi axis ribbon according to the 

present invention, where the ribbon is in a pinwheel shape, showing one of the wing sections 
removed fi"om the central portion before and after the separated wing is prepared for mass 
fusion spUcing; 

Figure 4 is a diagrammatical representation of a fiber optic cable having a large 
1 0 number of pinwheel-shaped multi axis fiber optic ribbons placed within the cable; 

Figure 5 A is a diagrammatical representation of a multi axis ribbon according to the 
present invention, where the ribbon has a turbine shape; 

Figure 5B is a diagrammatical representation of a multi axis ribbon according to the 
present invention, where the ribbon is in a turbine shape, showing one of the wing sections 
15 removed fi"om the central portion before and after the separated wing is prepared for mass 
fusion splicing; 

Figure 6 is a diagrammatical representation of a fiber optic cable having a large 
number of turbine-shaped multi axis fiber optic ribbons placed within the cable; 

Figure 7 is a diagrammatical representation of a fiber optic cable with a commonly 
20 known fiber optic ribbon stack. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention will be explained in further detail by making reference to the 

accompanying drawings, which do not limit the scope of the invention in any way. 
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Turning now to Figures lA, 3 A, and 5 A, these Figures show various shape 
embodiments of the present invention. Figure 1 A shows a muhi axis ribbon 10 having a 
cross shape, Figure 3 A shows a multi axis ribbon 30 having a pinwheel shape, and Figure 5 A 
shows a multi axis ribbon 40 having a turbine shape. Each of these Figures show the multi 
5 axis ribbon having a central portion 11, 31 and 41, respectively, from which a plurahty (in 
this case four each) wings or extensions 12, 32, and 42, respectively, extend along more than 
one axis with respect to the central portions 11, 31, 41. In at least some of the wings or 
extensions (or as shown in all of the extensions) a plurality of individual fibers 13, 33, 43 are 
located. The spacing of the fibers within the extensions or wings can vary and is not critical 

10 to the present invention. It should be further noted that, although each of the embodiments 
shown show only four extensions or wings, the present invention is not limited to this and can 
have as few as two, or as many as reasonably practical given the various design, manufacture 
and space constraints, depending on the application of the fiber. 

In the preferred embodiment of the present invention, the matrix material of the center 

15 portions 11,31, 41 is the same as the matrix material 16, 36, 46 of the wings or extensions 
12, 32, 42. This will allow uniformity in the structural integrity and make-up of the ribbon, 
and ease in manufacturing. Further, in the preferred embodiment, the wings or extensions 
(with the fibers) are co-extruded or drawn at the same time as the central portion, and are 
subsequently cured together. Although this is not necessary to the present invention, such a 

20 procedure will reduce the manufacturing steps and costs and provide a singular continuous 
ribbon matrix. 

It should be noted that, although not shown in the present drawings, a strength 
member can be placed in the central portion to add additional strength or rigidity to the 
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ribbon. In this embodiment the strength member would be embedded in the matrix material. 
Additionally a plurality of strength members can be used as required in the central portion, or 
a single central strength member can be used, depending on the requirements of the ribbon. 

Further, as can be seen from the Figures, various shapes and cross-sections are 
5 contemplated for the present invention, and the present invention is not limited to the 
embodiments shown in the Figures. Any shape can be used depending on the design criteria 
for the specific application. Additionally, the length or thickness of the wings or extensions 
or the overall diameter of the central portion are also not limited by the present invention. 
The various dimensions of the ribbon cross-section can be optimized for the particular 

10 apphcation for which it is to be used. Further, the central portion is not limited to a circular 
shape but can be of any practical shape. However, it should be noted that in the preferred 
embodiment, the width of the wings or extensions should be such that they provide adequate 
support and stability for the individual fibers, so as to prevent the fibers from inadvertently 
separating from the wings or extensions, and prevent the wings or extensions from 

1 5 inadvertently separating from the cenfral portion. 

Also, in the preferred embodiments of the invention, the wings or extensions 12, 32, 
42 have recessed portions, tabs or notches 14, 34, 44 which are used to aid in separating the 
wings or extensions from the cenfral portion. These notches or tabs provide a suitable 
separation zone between the central portion and the wing such that when the wing or 

20 extension is separated from the cenfral portion, as shown in Figures IB, 3B and 5B, the 
matrix material in the wing/extension or central portion is not damaged so as to compromise 
their integrity. 
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Finally, in the preferred, embodiment, the wings or extensions would have some 
method of identification 15, 35, 45, so as to allow easy identification of each of the wings or 
extensions. Any commonly known or used method of identifying optical fibers or fiber 
ribbons may be used, such that the individual wings or extensions of the ribbon can be 
5 identified easily, during splicing, installation, etc. The extensions can be identified by using 
bar codes, alpha-numeric identification, color strip or banding information, or any other 
known or used method of identification. Further, the matrix material for the ribbon can be 
clear thus allowing the individual fibers to be identifiable through the matrix material. 

As shown in Figures IB, 3B and 5B the wings or extensions can be separated fi-om 

10 the central portion without compromising the integrity of the central portion or the separated 
wing. This will allow fibers to be broken off of the main ribbon for spUcing, or routing to 
another location. These Figures depict a single extension being separated from the central 
portion before and after the separated extension is prepared for mass fusion splicing, where 
the matrix material is removed from the fibers in the separated extension. 

15 Turning now to Figures 2, 4 and 6, these Figures show a fiber optic cable 100, 200, 

300 having an outer jacket 120, 220, 320, strength members 121, 221, 321, a ripcord, 122, 
222, 322, water blocking materials such as Super Absorbent Powder (SAP), water absorbent 
yams and tapes, or water absorbent gel, 123, 223, 323, and a large number of multi axis 
ribbons 10, 30, 40. As can be seen in these Figures, the multi axis ribbons are intertwined or 

20 interweaved with each other so that the space within the cable is optimized, as compared to 
the prior art ribbon stacks, shown in Figure 7. Figure 7, shows a typical fiber optic cable 
assembly 50 as known in the prior art which uses a stack of flat ribbons 54. This Figure 
clearly shows the wasted space 53 between the ribbon stack 54 and the inner wall 52 of the 
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buffer tube/outer jacket 51. The present invention allows this normally wasted space to be 
fully utilized, by allowing the wings or extensions of the ribbons to extend into the open 
space formed by any two extensions or wings in an adjacent ribbon. This is shown in Figures 
2, 4 and 6 where the wings of the ribbons extend into a space created by the wings of adjacent 
5 ribbons, thus allowing the ribbons to be intertwined. This allows the cavity within the cable 
to be almost completely filled, thus optimizing the space within the cable and optimizing the 
fiber count for the cable. It should be noted that, although Figures 2, 4 and 6 show the cavity 
within the cable almost completely filled, the number of multi axis ribbons within the cable 
can vary depending on the application of the cable. Further, although the strength members 

10 121, 221, 321 are shown in the outer jacket, it is contemplated that a single strength member 
can be placed in the center of the cable, having the multi axis ribbons surrounding the 
strength member, between the strength member and the outer jacket or buffer tube. It is 
further contemplated that the cable be comprised of a number buffer tubes, within the outer 
jacket, and a number of multi axis ribbons being placed within each buffer tube. Further, the 

15 cable may have a number of buffer tubes wherein some of the buffer tubes have multi axis 
ribbons of the present invention, while the others contain loose individual fibers or standard 
flat ribbons. 

It is of course understood that departures can be made from the preferred 
embodiments of the invention by those of ordinary skill in the art without departing from the 
20 spirit and scope of the invention that is limited only by the following claims. 



